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Rather, the design was based exclusively on ESA in various forms using peak and residual strengthes, all of which
neglected pore pressures that would develop in normally consolidated GLU during rapid, undrained shearing.
The design never incorporated an undrained strength analysis (USA), except in one instance, A USA performed for
Stage 6 using an undrained strength typical of normally consolidated clays produced a factor of safety of only 1.1.
But this was not seen to be the operative strength and was not considered further here or in subseguent stages. If
undrained strength behaviour had been properly understood and applied throughout, the outcome could have

been much different.

The Observational Method was invoked early on as the basis for design. This commonly accepted approach
uses observed performance from instrumentation data for implementing preplanned design features or actions

in response.

But there were a number of problems in applying this strategy to the Mount Polley dam that are treated in the
following section. The first was simple geometry. The Observational Method relies on measuring the right things
in the right places. While this was comparatively easy over the 1,000 m length of the Stage 1 dam, it became
increasingly difficult as the length grew to 5 kilometres (km) by Stage 9. Nor could foundation instrumentation be
installed beneath the dam crest and slopes where piezometric data mattered most. The slopes were too steep to
be accessible, and few instruments installed on the crest could survive the near-constant construction there for
very long. As a result, the few piezometers and inclinometers at the Perimeter Embankment were too far beyond

the dam toe to produce critical data, and too far between to cover the area where the breach occurred.

Even more fundamentally, the piezometers as installed were only capable of measuring static ("water table”)
pore pressures and, if properly located, those induced by applied loads. But piezometers cannot measure pore
pressures induced by undrained shearing because the location of the failure surface on which to measure them

cannot be known in advance.

The remaining problem is that the Observational Method is useless without a way to respond to the observations.
Constructing buttresses and obtaining the necessary mine waste had been hard enough under ordinary
circumstances. Were the instruments to warn somehow of a rapidly developing failure, there would be nc way to
respond in time to avert it. Hence, the Observational Method could not be relied on to determine the need for

buttressing, so the buttress would be required regardless.

This fact was belatedly recognized in the Stage 10 design just days before the breach—the final fateful instance of

too little, too late.
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